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MARGINAL ASTIGMATISM © CURVATURE OF FIELD © DISTORTION 
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“Corrected” lenses 
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lens . . . of modern “corrected” lenses over the 
meniscus... is a matter of reduction of astigmatic 
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for this aberration, marginal astigmatism is cer- 
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astigmatic variation present, is the image reach- 
ing the eye degraded. For the eye can make no 
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when their findings indicate the use of a large reading field. The effi- 
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Today's young “sprouts” are demanding 
more and more of their eyes. Audio visual aids, 
school work, daily routine, and entertainment media 

team up to bring constant strain to their priceless vision. It’s 

all a part of every carefree day. 
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SPACE PERCEPTION—SOME PHYSIOLOGICAL AND 
PSYCHOLOGICAL ASPECTS* 


Robert E. Bannont 
Southbridge, Massachusetts 


(1.) INTRODUCTION: There have been some confusing references 
in our literature relative to space perception, depth perception, stereopsis, 
visual manipulation of space, spatial distortions, normal and anomalous 
spatial localization, etc. The “space perception” that is referred to when 
speaking of aniseikonia is something different from the same, or similar, 
expression used with respect to strabismus. Likewise, the “space per- 
ception” of a myope or a hyperope presumably refers to something dis- 
tinctive according to one group but, to another, the term “‘space per- 
ception’ seems related to personality patterns. It has also been pointed 
out that what we have known as heterophoria is but ‘‘a disorganization 
in space perception.” 

In the field of industrial or occupational vision, and also with 
respect to motor vehicle operators’ vision, there has been reference to an 
individual having ‘‘no depth perception’ because he failed to pass a 
test for stereopsis. The implication seems to be that such an individual 
would be a hazard to himself and others because he cannot judge cor- 
rectly the relative position of objects in space. 

When one begins to look for information on the subject of “space 
perception,’ he may be impressed first—(and that is where he may 
stop) —with the idea that the judgment of objects in space is solely a 
psychological matter. On the other hand, one’s choice of reading or 
of the lectures he attends may be such that the physiological aspects of 
visual perception are stressed exclusively. There are also a few who may 
be attracted by the recent emphasis on the mathematical analysis of space 
perception and conclude prematurely that physiological and psycho- 


*Read before the Section on Aniseikonia, American Academy of Optometry. New York 
New York, December 10, 1951. For publication in the October, 1952. issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY. 

+Optometrist. Staff member, Bureau of Visual Science. American Optical Company 
Fellow, American Academy of Optometry 
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logical factors can be disregarded. That each of these disciplines ( psy- 
chology, physiology, mathematics) offer significant and essential facets 
to the understanding of the role of vision in space perception should be 
realized by the serious student, and the experienced practitioner. 

This paper is an attempt to present briefly some of the salient 
physiological and psychological aspects of the visual perception of space 

Nativtsm and Empiricism: One of the most interesting subjects 
in the field of physiological optics is the phenomenon of visual percep- 
tion. The question of how a physical stimulus which affects an end 
organ (receptor) can give rise to a conscious state and result in an 
awareness of a material object—its color, form, size and distance— 
has been a subject for discussion for centuries. The ancient philoso- 
phers (Aristotle, Aquinas, Suarez) solved the problem to their own 
satisfaction by reasoning on the data of immediate observation and 
introspection. However, with the revival in the natural science through 
the past two centuries, the “experimental method” has become the 
constant working basis. With the introduction of this technique since 
the time of Wundt (1859-1911) considerable progress has been made 
in understanding the nature and the laws of visual perception. 

For many years, there have been two opposing schools of thought 
relative to the fundamental basis of space perception. On the one hand 
there are the nativists who maintain that the perception of space is an 
innate attribute of the act of vision: that as soon as a person sees 
objects, he is aware of their relative positions in space. The other 
school of thought, the empiricists, claim that when a person sees first, 
all objects, near and far, appear on a flat surface close to the eyes: that 
subsequently the person /earns to utilize certain factors and acquires 
the ability to perceive relative spatial positions correctly. 

There have been many experiments, much rational evidence, and 
considerable discussion in favor of and against both sides. On certain 
matters, there is a wide gap between the two great schools of visual per- 
ception. However, Boring has pointed out that every nativist is some- 
thing of an empiricist. and every empiricist something of a nativist. It 
is impossible to determine which theory is right since each invokes 
different realms of thought. They are both right from their specific 
points of view. They constitute different views of the same fact, and 
it is the finiteness of the human mind which limits our verification of 
reality. Fortunately, it is not necessary to settle the question in order 
to discuss many aspects of the visual perception of space and to show 
how certain circumstances, internal and/or external, influence our con- 
ception of the relation of objects in space to each other and to ourselves 
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(Il.) PHYSIOLOGICAL CONSIDERATIONS: The following section 
outlines the visual reaction system with the emphasis on its physiological 
foundations and its stimulus-response relationships. The stimuli (light) 
reaching the peripheral visual organ, the retina, having passed through 
the physical changes imposed on them by the refractive media, produce 
physical and chemical changes in the retinal receptors. These changes 
in turn cause alterations and excitations which are transmitted to the 
central nervous system and appear in our consciousness as impressions of 
form, color, and other geometric relations. 

This represents what may be called the sensory part of the visual 
process. These events give rise to a whole chain of responses in the 
motor system of the eyes—in the central and peripheral nervous 
arrangements and in the internal and external muscles of the eyes. The 
eyes thus form a sensory-motor unit which may be said to be in the 
service of the sensory system. The motor apparatus of the eyes has 
no independent significance. It serves primarily to bring a sharp image 
of the object under consideration on the fovea and to keep it there by 
positioning the two eyes relative to each other in such a way that the 
lines of gaze intersect at the point of fixation thereby insuring and 
maintaining binocular vision. 

These motor reactions are of various types. Briefly, they constitute, 
aside from the voluntary movements, unconditioned and conditioned 
reflex motor responses. For example, if the illumination varies, the pupil 
contracts or dilates. When the head is tilted toward one shoulder, the 
eyes make a parallel torsional movement in such a direction that the 
vertical meridians of the retinas tend to remain vertical. These two 
highly useful motor responses are unconditioned reflexes which can 
neither be impeded nor produced voluntarily. When a light stimulus 
reaches the periphery of the retina, the eye turns so that the stimulus 
impinges on the region of best visual acuity, the foveal region. If the 
fixated object approaches, the two eyes converge in order to maintain 
binocular fixation. When the fixation is changed, the two eyes are 
somewhat dissociated and they make adjusting movements, called 
fusional movements, in order to attain and maintain binocular fixation 
All these movements are for the most part reflex in nature, but never 
theless there is a significant difference between these movements and the 
reflex movements previously mentioned 

If one is engaged in thought or in concentration upon a certain 
object, he may not notice an object approaching from the side and may 
fail to turn his eyes toward it. Convergence, or overconvergence, can 
be controlled voluntarily and under certain conditions, fusional move 
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ments may not be possible. All these eye movements, in contradistinc- 
tion to the true reflex movements, require the cooperation of the cere- 
bral cortex, particularly the act of attention. Hofmann and Bielschow- 
sky (1900) in their study of the fusional movements of the eyes noted 
the quasi-reflex nature of the fusional movements. They were also aware 
that these movements are dependent upon the concurrence of attention. 
They termed. therefore, the fusional movements as_ psycho-optical 
reflexes. At that time, Pavlov’s work had just begun. Today, the 
reflex movements which require the cooperation of the cerebral cortex 
are designated as “‘conditioned reflexes.” 

Recapitulating. then, one may say that all eye movements, other 
than voluntary, are unconditioned or conditioned reflexes which are 
performed in the service of the sensory aspects of vision: specifically, in 
the interest of clear, distinct. binocular vision. 

Whenever a retinal element is stimulated by light entering the 
eye, the stimulus is not only perceived as being of a certain intensity 
(light sense): of a certain color (color sense): and of a certain form 
(minimum separable, discrimination of points, form sense), but it is 
also localized in a certain direction. Every stimulation of a discrete 
retinal area produces a complicated sensation which is localized as to its 
direction in space. If a retinal area located to the left of the fovea is 
stimulated, the stimulus is perceived in the right side of the field of 
vision: and, vice versa, if the stimulated retinal area is located to the 
right of the macula, the stimulus is localized in the left half of the 
visual field. 

The result of this arrangement is that if an object is imaged 
on a peripheral retinal area and one’s attention is attracted to it, the 
eye will be turned toward that object. The amount of the movement 
is gauged by the eccentricity of the stimulated retinal area. The more 
eccentric the area stimulated, the greater the eye movement. Therefore. 
it is believed that the retinal elements have a retino-motor value which 
increases from the fovea to the periphery of the retina. The purpose of 
this reflex is to bring the object of attention quickly and accurately 
upon the area of highest visual acuity. There is still greater significance: 
it is that one must attribute to each retinal element a definite directional. 
or spatial value. These directional values are intrinsic qualities of the 
retinal elements 

However, the directional or spatial values of the retinal elements 
are not fixed absolutely in space. They are fixed only relative to the 
visual direction produced by the stimulation of the fovea and they 
change in space with the change in position of the visual direction of 
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the fovea. Therefore, they are more properly called relative visual direc- 
tions. 

The fact that certain retinal elements of the two eyes. for example. 
the two foveas, have a common visual direction is the basic principle 
in the physiology of binocular vision. It is known as the law of the 
common visual directions. 

Retinal elements which have common visual directions are called 
corresponding retinal points; all others are non-corresponding or dts- 
parate retinal elements. This is one of the most important concepts in 
binocular vision. It may be restated as follows: corresponding retinal 
elements are those elements of the two retinas which in binocular vision 
give rise to the localization of the sensation in one and the same visual 
direction. 

Of special importance is the common visual direction of the foveas. 
It is designated as the principal visual direction. Since the visual direc- 
tions of the other (non-foveal) elements have only a position relative 
to the principal visual direction, they determine the orientation of 
spatial sensations relative to each other with the principal visual direc 
tion as the direction of reference. 

If the retinal elements were distributed symmetrically so that when 
by mentally superimposing the right retina upon the left. a pin stuck 
into any part of the retinas should strike corresponding retinal ele 
ments, one could say corresponding retinal elements are those elements 
which have the same relative position with respect to the fovea. How- 
ever, this is correct only grossly as can be determined experimentally, 
namely by horopter data. 

The “horopter’”’ refers to the locus of points in space which are 
imaged on corresponding retinal elements. As stated previously, when 
two retinal points are stimulated, a directional and a separation value 
results. It is on these relationships that the empirical determinations 
of retinal correspondence are based. That is, the position in space of 
pairs of objects that appear to have the same direction as seen by each 
eye may be determined empirically. They are measured from some 
assumed optical or anatomical point such as the mean nodal point or 
the apex of the cornea. 

In a complicated optical system, such as the eye, the positions in 
space of such projection paths are a series of lines whose intersections 
lie on a caustic surface and not at a common point. By assuming that 
these lines are straight lines and pass through a single mean nodal point 
at fixed distances from the cornea of each eye, their intersections will 
determine a line in the visual plane—the so-called longitudinal horopter. 
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This is the classical Vieth-Mueller circle which passes through the fixa- 
tion point and the mean nodal point of each eye. The empirically 
determined horopter does not lie on the theoretical Vieth-Mueller circle 
but is much flatter ( Hering-Hillebrand deviation). This difference is 
attributed to an asymmetry of the retinal elements such that the images 
formed by the nasal half of the retina are larger than those formed by 
the temporal half. 

Binocular vision is the coordinated use of the two eyes resulting 
in a single perception of external space and the specific sensation of 
stereoscopic depth perception. The final perceptual images from the 
two eyes are said to ‘fuse’ in the brain and through the strength of the 
fusion impulse all movements of the eyes become coordinated in the 
process of fixating different points in space. 

Stereoscopic vision rests upon the fact that each of the two eyes. 
by virtue of their separation, sees objects in the visual field from a slight- 
ly different point of view. Hence, the two retinal image patterns are 
slightly dissimilar. The angular separation of the retinal images, aris- 
ing from two points in space, will be different in the two eyes, if one 
of the points is farther away from the observer. This difference in angu- 
lar separation defines a disparity between the images. Stereoscopic depth 
perception arises by virtue of the disparity between the retinal images: 
uncrossed disparity is associated with the sense of distance away from the 
fixated point while objects seen in crossed disparity are seen nearer than 
the fixated point. The sensation of stereopsis is a specific sensation and 
depends upon the physiological and anatomical organization of the 
retinal elements of the two eyes. 

(IIL.) PSYCHOLOGICAL ASPECTS: It is quite apparent to any 
one who considers the matter, that vision and the visual reactions are 
ultimately an affair of the mind. It is not only the image that ts regis- 
tered on the retina or in the occipital cortex that determines the visual 
reactions. It is the perception that results from all the associative and 
organizing processes of the mind, some innate and some acquired, that 
regulates what is seen. As Woodworth puts it: one does not see the 
stimuli, nor the various clues; he sees the objects themselves. The fol- 
lowing section attempts to summarize how this is accomplished. 

The borderline between physiology and psychology is rather in- 
definite and difficult to distinguish. It may seem from purely physiologi- 
cal considerations that what one sees is dependent primarily upon the 
way in which the visual organ, as a receptor, is stimulated. An object is 
seen as red or blue depending upon whether the light that strikes the 
retina is of long or short wave length. An object is seen as large when 
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the amount of retinal surface stimulated is large. An object is seen as a 
circle or as a rectangle because the area of retinal stimulation is circular 
or rectangular in form. An object is seen straight ahead or to the right 
or to the left depending upon the retinal area stimulated. Our experi- 
ence confronts us with the knowledge that this is not always true. 
There is no such simple relation between the nature of the .retinal 
images and what we “‘see.”” In many instances, one sees the shape and 
position of objects in other than their true form and place. 

A round table appears circular even when one views it from a 
sitting position, in which case the retinal images are not circular but 
elliptical in form. Similarly, a round clock or plate appears circular even 
when viewed from an oblique angle which causes the retinal images to 
be oval, rather than round. Looking down a street lined with tele- 
phone poles one ‘‘sees’’ that the more distant poles are the same size as 
the nearer ones even though the retinal images of the more distant poles 
may be a half or a quarter the size of those of the nearer poles. One 
perceives correctly in spite of the diminished images. As a man ap- 
proaches one from a distance of 12 yards to a nearer distance of, say, 6 
yards, the observer's retinal image of the approaching man’s height, as 
well as width, doubles and the image as a whole increases four times in 
size. Nevertheless, one perceives the approaching man to be of constant 
size. Visual experience coincides with the known size and form of 
objects rather than with the data supplied by the retina 

Generally, one tends to see objects ‘‘as they really are’’ or more 
correctly, as he has in the past and in various ways, aided by his other 
senses, learned them to be. 

It is obviously not true, then, that retinal stimulation alone accounts 
for visual perception in its experienced form. Boring quotes Bishop 
Berkeley as having said, as long ago as 1709. that ‘‘the estimate we 
make of the distance of objects considerably remote is rather an act of 
judgment grounded on experience than on sense.’’ Likewise, Helmholtz 
(1866) stated that the idea of space itself must be developed by experi- 
ence. 

In order to attempt to discover the explanation of how one’s 
visual experience differs from that due to physiological factors alone, one 
must consider some of the other sensory channels. When an experience 
includes an element which has not been due to the organ of vision alone, 
it must be concluded that some other faculty has been operative also. 

It was suggested long ago that experiences of distance and 
depth arose from muscular movements. That is, the way in which one 
senses the amount of space between himself and an object is to move 
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the body through space to reach the object of regard. The movement 
will furnish a given amount of sensation of muscle effort and to varying 
distances will correspond various amounts of this motor experience 
Thereafter, the memory of such effort becomes associated with the 
visual impressions in the same way that touch or temperature memories 
become. blended with certain images. Expressions such as ‘‘a day's 
journey, “‘a stone's throw,” etc., typify this rationality. Likewise. 
handling experiences (tactile sense) are basic to visual percepts of the 
third dimension of physical bodies. This empirical doctrine maintains 
that the perception of visual space is dependent upon muscular activity 
and sensations derived from the contraction of muscles and from 
changes thus produced in various parts of the body. The empiricists 
claim that if all muscular activity and the memory of such activity were 
banished, stimulation of retinal elements could never become associated 
with the conception of space and distance. 

While there is general agreement that learning is needed before 
accurate spatial localization in certain environments is possible, neverthe- 
less, this does not refute entirely the nativistic doctrine. However, before 
this matter is discussed further, it will be helpful to review some of the 
important factors involved in the judgment of distance and of space. 

In the perception of distance and of depth one must distinguish be 
tween the perception of depth differences, i.e., how much one object 
appears in front of or behind another, and in the absolute localization 
by which the actual distance from observer to object is estimated. As 
mentioned previously, binocular vision through the phenomenon of 
stereopsis provides the most accurate means of relative depth discrimina- 
tion. However. stereopsis is sometimes dampened or even negated by a 
preponderance of certain monocular clues in the environment. 

The more important of these monocular clues are: 

(a) Overlay—by which the images of near objects overlap and 

tend to hide the images of more distant objects 

(b) Perspective which depends upon the fact that objects of 

equal size have smaller retinal images when at a distance 
rather than nearby. An example of linear perspective is the 
apparent convergence of parallel lines that recede in the dis- 
tance, viz., railroad tracks. Details of known objects are 
seen more readily when near rather than when distant. 
Thus, the size of retinal image related to known size of 
object provides the clue for estimation of distance. 

(c) Aerial perspective — through which the edges of objects at a 

distance are less clear than those nearby. Moreover. the more 
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distant objects appear bluer (cooler) in color due to atmos- 
pheric haze. Near objects appear brighter with more color 
saturation than do more distant objects. 

(d) Light and shadow — which give clues as to shapes and rela- 
tive positions of objects. 

(e) Parallax — which results from head movements; for the 
relative alignment of more distant objects less changes in posi- 
tion occur from a given head movement than that which 
occurs for nearer objects. This clue to depth perception is 
very strong and the precision of depth estimation by means 
of it is nearly as great as that of stereoscopic depth perception. 

(f) Hetght — whereby objects seen above others are judged to be 
more distant. 

(g) Accommodation and convergence — to a small extent, 
through the proprioceptive sense arising from the focusing 
and verging muscles of the eyes, these factors may provide 
a clue for gross differences in distance and depth in near 
vision. 

Although the stimuli from one’s environment are imagined on the 
retinas in two dimensions, much like a picture projected on a screen, 
one readily perceives the third dimension of depth by virtue of the 
learned clues, mentioned above, combined with the innate binocular 
processes of retinal correspondence, local sign and stereopsis. The mar- 
velous influence of experience and adaptability to the environment is 
illustrated by Stratton’s classical experiment. Stratton wore lenses 
which inverted the entire visual field and, although it required a few 
days, he became ‘‘adjusted"’ to his new visual sensations so that he was 
able to localize objects in their proper positions.* Experiments con- 
ducted at the Dartmouth Eye Institute, in which the author participated, 
also showed that a new relationship between subjective (experiential ) 
and objective (physical) space could be learned. These experiments 
consisted of wearing magnifying (size) lenses which caused a geometric 
disparity in the relative size of the ocular images resulting in a distor- 
tion (tipping) of binocular visual space. This tipping. often as much as 
30 degrees, was very apparent at first and caused considerable difficulty 
in orientation. However. this tipping disappeared in a few days— 
especially in familiar environment. In an unfamiliar environment the 
tipping would reappear and. more important, in test conditions where 


*This does not mean that Stratton actually saw objects right side up but merely that 
he was able to behave. or to use his new visual impressions, more in accordance with 
the actual location of objects in his peculiar field of vision. 
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perspective clues were eliminated, such as on the horopter apparatus. 
almost the full amount of tipping could always be measured. These 
latter facts support the stability of retinal (sensorial) correspondence. 

From a clinical point of view, it must not be concluded that be- 
cause one can adjust his experiences to new conditions, such “‘compensa- 
tion” will be comfortable. It is believed that somatic symptoms. as 
well as such conditions as ‘‘conflicts. frustration and fatigue” ( Bart- 
ley), may be the result of the necessity of establishing a new relation- 
ship between one’s environment and one’s visual perception 

An interesting possibility of understanding further the essence of 
the visual perception of space is provided by Luneburg’s recent (1947) 
monograph on the ‘Mathematical Analysis of Binocular Vision.”’ Since 
Euclid’s time (ca. 300 B.C.), a number of properties of actual space 
have been established by the axioms and postulates of geometry. 
Nevertheless. many careful experiments have demonstrated that Euclidean 
geometry gives only an approximate explanation of certain phenomenon 
in the field of visual space perception. For example, no theory based on 
Euclidean geometry has explained adequately the results of Hillebrand’s 
“Alley Experiment.” 

luneburg has concluded that many phenomena of spatial per- 
ception can be explained mathematically by the non-Euclidean hyperbol:c 
geometry of Lobachevski. This may provide a new concept of binocu- 
lar vision and space perception in that a metric, or “measuring stick” 
for our visual space sense may be forthcoming. 

Fry (1950) has also made use of mathematics to outline the 
basic principles for relating perceived space to physical space and to 
show how one can proceed in selecting a set of parameters for describing 
physical and visual space. Fry treats visual space as Euclidean and his 
analysis seems less complicated than that of Luneburg. 

Boeder has presented and clarified Luneburg's analysis at several 
recent professional meetings. He, and many others, believe that Lune 
burg’s and Fry's work may prove to be one of the most important 
theoretical contributions to the theory of binocular spatial perception 
since the time of Helmholtz. Unfortunately, the mathematical explana- 
tions of space perception will not appeal to many because the intricacies 
of the mathematics necessary are not famifiar to the average ophthalmic 
practitioner. 

(IV.) SUMMARY: Vision, one of the five senses, is the means 
by which one is made aware of his environment. Due to the eyes’ 
optical structure and the retinas, light in varying wave lengths impinges 
upon the nervous system. The different wave lengths of the incoming 


508 


SPACE PERCEPTION-—-BANNON 


radiations are translated into color differences. The differences in their 
number is translated into brightness differences. 

In monocular vision, the various parts of the environment viewed 
are assigned particular relative distances to each other in accordance with 
the observer's knowledge of the relative sizes and distances of other 
objects within the field of view. In binocular vision, the directional 
patterns are combined. The disparity or differences between the two 
patterns provides data from which the three-dimensional spatial values 
can be assigned to the various parts of the pattern. 

The exact nature of these spatial values is determined by the innate 
corresponding receptors in the two eyes and their inter-connections in 
the brain. Having translated the given patterns into color value and 
the spatial relationship. learned by experience, a picture is constructed 
in consciousness. It is this picture which one sees—rather than reality 
itself. One is not conscious of the incoming stimuli but of the picture 
in consciousness which is projected outward into space 

“What an object is” and ‘where it is” is determined largely by 
the function of vision. Whether or not one’s vision is adequate can 
be judged by how closely the picture perceived conforms to reality and 
how successfully it enables one to deal with his environment. The act 
of seeing, depending as it does upon both ‘nnate and acquired (learned ) 
factors: upon reception, translating, memory, attention, experience, 
interpreting and projection, is not exclusively a physiological nor a 
psychological process but is a wonderful synthesis of both these processes 

Since aniseikonia is a binocular anomaly characterized by unequal 
size images, it constitutes an additional disparity to that normally 
present in binocular single vision. This additional disparity causes in- 
correct localization of objects in space as yudged by stereopsis. However, 
it should be borne in mind that stereopsis is not the only faculty by 
which we judge the position of objects in space. As pointed out pre- 
viously, there are many empirical monocular clues which assist, or may 
even predominate, in determining the relative localization of objects 
in space. 

These points serve to explain why some individuals under certain 
conditions are not aware of any spatial disturbance despite a significant 
degree of aniseikonia. When the environment is relatively free from 
stereoscopic clues, or when the individual is able to suppress stereoscopic 
clues in preference for monocular clues, no subjective difficulty in spatial 
localization is experienced. On the other hand. if the surroundings 
abound with stereoscopic clues, incorrect spatial localization will be 
experienced by those who have a significant degree of aniseikonia. 
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It is a rather common clinical experience to have certain patients 
report various distortions in space perception with their new glasses. 
These distortions often disappear after the new correction has been 
worn constantly for a few days. This ‘‘adaptation” to normal surroind 
ings indicates that the individual is responding to the learned monocular. 
rather than to binocular stereoscopic clues. This ‘‘adaptation™ does not 
mean that the individual has been able to make a physiological compen- 
sation for his aniseikonia or has altered in any way the innate corres- 
pordence. or disparity, of his ocular images. 

Of practical concern to the ophthalmic practitioner. as well as to 
his patients. is whether or not the “adaptation, mentioned above, can 
be made without discomfort and without impairment of efficiency. 
The fact that this is possible in many cases is attested by practitioners 
who have had patients with obvious aniseikonia but who acknowledge 
no discomfort or symptoms of impairment. Likewise, there are patients 
with significant degrees of ametropia and/or heterophoria who mani- 
fest no discomfort or impairment. On the other hand, there is a sizeable 
group of patients who cannot make the “‘adaptation” to uncorrected 
aniseikonia, ametropia and or heterophoria without symptoms or severe 
discomfort or inefficiency. 

Ihe variations of different individuals in response to the same or 
similar stimuli are due not only to differences in physical health and 
emotional stability but, also, to such factors as the nature of the visual 
environment and the nature of the occupational visual requirements 
in one individual's case as contrasted to another. In any event, it should 
be realized that if an individual disregards or suppresses binocular 
stereoscopic clues, the accuracy of his binocular stereoscopic spatial locali- 
zation is impaired and there is ever present a basis for conflict between 
the responses to the monocular and binocular clues which can be trouble- 
some and productive of further symptoms eventually. 
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ANNOUNCEMENTS 


ACADEMY TO VISIT BAUSCH AND LOMB PLANT 

The Papers and Program Committee of the Academy has set aside 
a portion of the afternoon and the entire evening of Tuesday, Decem- 
her 9, for a special Academy visit to the Bausch and Lomb plant in 
Rochester. Members should keep this visit in mind in arranging their 
travel plans to and from Rochester, New York. for the annual meeting 
in that city. The dates of the meeting are December 6, 7, 8 and 9, 
1952. The meeting place, the Seneca Hotel. Applicants for membership 
should be present on December 5 to meet with the Committee on 
Admittance. Full particulars of the four day program will be presented 
in the November issue. 
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PERCEPTUAL TRAINING FOR SPECIFIC INDUSTRIAL 
PROBLEMS* 


I. CLERICAL OPERATIONS 


A. D. Slade+ and Howard N. Walton? 
Institute for Advanced Reading and Perception 
Chicago College of Optometry, Chicago. Illinois 


INTRODUCTION 

On October 2, 1951, the Institute for Advanced Reading and Per 
ception, as the result of findings on a preliminary survey, began an 
on-the-job analysis of the visual and perceptual skills required of the 
employees of the pre-adjusting and billing departments of a large mail 
order concern in Chicago 


Please Give All information, Sizes, Colors and Style to Avoid Deloy =“ 
WHEN ORDERING MEN 5 SUITS ATTACH SPECIAL MEASUREMENT CHART. BOUND IN BACK OF CATALOG 
CATALOG NUMBER NAME OF ARTICLE | [TOTAL PRICE | on Pest 
T 
| 
| | 
+ «oor on 
Fig |. Typical handwritten order as received by the mail order department. Note 


correction of total price of second item, one of the functions performed by pre-adjusting 
clerks 

The pre-adjustment clerks are concerned with checking the cus 
tomers order, Figure |, against the sales slip, Figure 2. Accuracy and 
speed are of prime importance in this operation. 

Of paramount concern with the billers is the skill of accurately 
and quickly dealing with digital problems 

A gross count of the number of eye movements necessary to check 
a single item on the customer's order against the sales slip ranged from 
14 to 24. Knowing the number of digits and words required to be 
checked and determining the length of time involved by the use of a 
stop watch, it was possible to approximate the average span of recog- 


*Submitted on April 2. 1952. for publication in the October. 1952. issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY 
The courtesy and cooperation of the Keystone View Company in providing the 
equipment necessary for this project is gratefully acknowledged 
*Director of Instuute. B.S Ed. D.O. S 
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Fig. 2. Sales slips issued by the sales department which must be checked against each 
individual item on the customer's order. Slips reduced to one-half normal size 


nition and average duration of each fixation. However, to further verify 
these gross findings, the ophthalmograph. which photographs the eyes 
in an actual reading situation, was used. A special problem, Figure }. 
was devised, and the employees, including pre-adjusters and _ billers, 
were selected as subjects. The results of this preliminary test are shown 
in Table III. 
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Close your 
Fig. 3. Preliminary ophthalmographic problem designed to determine speed of 


recognition. span of recognition, fixations. time, regressions and comprehension 


Completion of the job analysis indicated that the number of eye 
movements and fixations could be reduced by increasing the span of 
the awareness of peripheral stimuli as individual 
entities and as groups. The process of “grouping” is a complex function 
of the nervous system and the muscles or effector organs of the body. 
It is a skill which can be developed and improved by practice. 
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The job analysis also provided evidence that increased efficiency 
could be achieved by increasing the speed of recognition, i.e., shortening 
the duration of each fixation and reducing the number of regressions 

The hypothesis was formulated that by the establishment of new 
visual behavior patterns, first integrated on a cortical level and later 
relegated to a subcortical or reflex level, eye strain and general body 
fatigue due to this cause could be considerably lessened. 

It should be noted that this mail order house has a standard pro- 
duction level which has been calculated for each department. The 
standard is 100 per cent and is based on the completion of a given num 
ber of units per hour. A bonus system provides for increased remunera 
tion where the standards for achievement are exceeded. This factor was 
psychologically effective in providing strong motivation. 


THEORETICAL CONSIDERATIONS 

At the Ohio State University, Renshaw! has shown that with 
tachistoscopic training there is a significant and large increase in the 
form-field of the two eyes. The form-field is defined as the solid angle 
within and beyond the region of the anatomical macula in which an 
observer is able to see shapes. Form is a highly complex sensory-cere- 
bro-motor process which usually operates at a low point of efficiency 
in the untrained. Renshaw was able to increase the total form-fields 
from four to six times that shown previous to training. The value of 
increased form fields for the clerical employee is obvious. 

For the attainment of the maximum skill in the visual perception 
of forms, wholes must be seen rather than a succession of discrete and 
disjoined parts. Brief exposure is one method of forcing the percziver to 
see shapes coherently and as unities. Skill in aggregating the sub-units 
within the total lattice comes with the active effort of making seeing 
a species of handling response. The motor or effector processes thus 
come to transform the sensory impression patterns into a more stably 
structured field, that is, the motor processes react upon the sensory in 
such a way as to level out, wholly or partially, those differences of 
excitation which oppose the tendency to equilibrium.* * 4 

With tachistoscopic training there is a transformation analogous 
to or possibly identical with the change of the tension movements 
characteristic of low orders of manipulatory skills to the fluent, accurate, 
and effortless ballistic movements of the virtuoso. This type of train 
ing is not a mere memory process dependent principally on the fre- 
quency of impression. Sheer repetition alone is incapable of producing 
the reorganization of the act of perceiving shapes which leads to high 
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It is quite common for observers early in the course of tachisto. 
scopic training to reproduce all digit components correctly but with in- 
versions and other errors of position. The formal process is more 
fundamental than the mere mastery of content. The achievement of 
perceptual skill involves the establishment of a frame of reference into 
which the content is fitted, with whatever degree of success conditions 
permit. Anything which disturbs this frame of reference. which is 
essentially motor in character, inevitably results in error.” 

Thus the tachistoscope provides a method whereby the subject is 
trained to complete the visual impression at 1/100 of a second, 
eliminating the need for vocalization and thereby eradicating an erron 
eous behavior pattern. This is followed by reorganization resulting in 
greater efficiency attained by a reduction in the number of errors, fewer 
regressions and less eye fatigue. 

Sherman? reports that it is a psychological fact that, if a person 
looks attentively at an object without moving his eye, he will see it as a 
perceptual unit. If one is exposed to an object for so short a time that his 
eyes cannot move, he is automatically required to see it with perceptual 
unity. This was one of the fundamental concepts utilized in the training 

It is interesting to know that this same principle applies to art: 
Rembrandt mentions the seeing without eye movements, when he reports 
that he “‘learned to see’ in his father’s windmill, where the interior 
of the mill was seen under a ‘‘flash illumination” caused by the rotation 
of the blades of the mill as they swept past the window.* 

The application of perceptual testing in industry has been evaluated 
by Industrial Psychology, Inc.® Of 10 basic mail order jobs studied. 
and of 12 tests used, the tests measuring perception aptitude correlated 
most significantly with clerical jobs. Improvement, then, would be 
anticipated from a perceptual training program. 

By stimulating large areas of the retina with the kaleidoscope the 
observer learns to become more conscious of peripheral retinal stimula- 
tions and simultaneously the brilliant multicolors of the projected 
pattern seem to produce a state of euphoria.'” 


SUBJECTS 

A total of 16 subjects was selected by the management. Of this 
number | 2 were pre-adjustment clerks and four were billers. A member 
of the personnel department participated in the training sessions as an 


observer. 

The group was representative of the departments involved in that 
the individuals varied from substandard to superior in percentage out- 
put and were employed from a period of three months to 10 years. 
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PRELIMINARY TESTING 

Each member of the group was given an initial battery of diag 
nostic tests to determine the level of starting skills. The battery of 
tests is described in Table | 

Failure to pass any one of the visual skills necessitated an analytical 
ular examination 

The visual analysis provided the following information: 


I The presence or absence of ocular pathology 

2. The need of an ophthalmic prescription 

3. The need for a change in the present prescription 
+. The need for visual training 

Ihe combination of the above 


The preliminary procedure in the analytical ocular examination 
consisted of taking a case history and an external ocular inspection. The 
analytical ocular examination included the following 

1. Ophthalmoscopy 
Ophthalmometry 
Habitual lateral phoria—distance 
+ Habitual lateral phoria—near 
5. Static Retinoscopy 
6. Dynamic Retinoscopy at 20 inches 
Subjective 
8. Induced lateral phoria through subjective—-distance 
True Adduction 
10. Convergence 
11 Abduction 
| Vertical phoria and ductions through subjective—distance 
13. Induced lateral phoria through subjective—near 
14. Untused cross cylinder 
15. Induced phoria through unfused cross cylinder 
bused cross cylinder 
17. Induced phoria through fused cross cylinder 
18 Positive relative convergence 
19. Positive fusional reserve 
Negative relative convergence 
21. Negative fusional reserve 
Vertical phoria and ductions——near 
Amplitude of accommodation 
Positive relative accommodation 
25. Negative relative accommodation 


The analytical findings showed that seven of the subjects were 
either in need of a prescription for the first time, or required a change 
in their prescription. Visual training was recommended for four of 
the subjects) However, due to the distance from the clinic and the 
time that would be involved with orthoptics, it was deemed advisable 
to suspend this facet of the program. 

Ophthalmograph—In addition to the ophthalmographic problem 
which was given as part of the job analysis, a standard reading test 
consisting of 100 words was administered to each subject. The use 
of the ophthalmograph made it possible to determine the number of 
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eye fixations per 100 words, regressions (going back to re-read) per 
100 words, duration of each fixation, span of recognition (number of 
words seen at one fixation), reading rate in words per minute and 
comprehension. 

Wonderlic Personnel Test—This test was administered to those 
subjects who previously had not been given the examination by the 
personnel department. The test is a standardized examination to de- 
termine the mental capacity of an individual, specifically des.gned to serve 
the needs of business and industry. The normal for the population at 
large is at the 50th percentile. The mean for this group was 37.5 per- 
centile, with a range in intelligence from the 13.1 percentile to the 
76.2 percentile. 

EQUIPMENT USED IN TRAINING 

The Keystone Tachistoscope was the primary instrument used 
in the training. It is an overhead projector with an exposure control 
device similar to that of a camera. Various types of slides described 
below were flashed on the screen by use of the tachistoscope, at timed 
intervals beginning at 1/10 of a second, with the exposure gradually 
being shortened to | 100 of a second. The slides used were: 

Keystone Tachistoscope Series——-Basic Forms | through 15——-Various familiar 
geometric and common patterns 

Keystone Flashmeter Series—-Primary Forms | through 15-——Various familiar 
figures frequently observed under environmental conditions 

Configuration Slides—-Various patterns developed primarily for the purpose of 
emphasizing position. size and background 

Keystone Phrase——Sentence Series, Level 1. 2 and 3} Ranges from two word 
phrases to five word sentences 

Keystone Visual Span Series—Digit slides starting with a span of four digits and 
progressing to a span of eight. Two types of slides were used——black digits with a 
yellow background and yellow digits with a black background. The latter type proved 
the most effective as to number of digits that could be reproduced upon a 1/100 
second flash as well as the subjects reported a preference for these slides 

Special slides developed and adapted for the specific operations encountered in the 
pre-adjusting and billing departments, In view of the fact that the customer's order 
originates from the catalog. it was decided that the slides must also emanate from the 
same source. Since the customer's order ts invariably in handwriting. the slides were 
also made up in longhand 


DESCRIPTION OF THE SLIDES 

Catalog numbers—handwritten (Figure 4)—generally consisting 
of two digits (department number), a letter (catalog effort). followed 
by four digits (merchandise number). 

Single Items—Handwritten (Figure 5)—one werd items taken 
from various sections of the catalog. 

Two Word Items—Handwritten (Figure 6)—Names of various 
catalog items consisting of two words. 

Three Word Items—-Handwritten (Figure 7)—Names of various 
catalog items consisting of three words 
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Fig. 4. Slide showing catalog numbers 
Fig. 5. Slide showing one word items 
Fig. 6. Slide showing two word items 
Items and Color—Handwritten (Figure 8)—-Name of (one or 
two words) and color of items taken from various sections of catalog. 
Item, Color and Size (Figure 9) Handwritten Name (one 
two words), color and size of ite 
catalog. 
Quantity, Price and Total—(Figure 10) Handwritten 
quantity ordered, unit price and total price. The total amount shown 
may be correct or incorrect. 


Kaleidoscope—An optical instrument in which varying rotating 


or 
ms taken from various sections of the 


Fig. 7. Slide showing three word items 


Fig. 8. Slide showing item and color 
Fig. 9. Slide showing item. color and size 
Fig. 10. Slide showing price and total 
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patterns are shown by reflection in continually changing symmetrical 
forms. 

The company’s modern conference room was used for the class 
sessions. It was approximately 20 feet by 50 feet and contained a black- 
board used for illustrating fundamental concepts involved in the train- 
ing, venetian blinds which covered the four windows were overlaid with 
draw drapes which eliminated all extraneous light. [lumination during 
T achistoscopic training was provided by two 40 watt red bulbs, enclosed 
in a translucent globe, and located above and slightly behind the subjects 


PROCEDURI 

The training program was started on Tuesday, January 8, 1952. 
Iwo classes were formed with eight subjects in each group. The limited 
numbers in each class provided opportunity for observation of individual 
progress, as well as personal instruction, which proved very helpful in 
overcoming specific individual stumbling blocks. At the same time the 
group was large enough to maintain an atmosphere of friendly compe- 
tition which was a constant source of impetus for achievement 

It was decided the classes should be held in the morning to eliminate 
the fatigue factor frequently encountered in afternoon or evening train 
ing sessions. Each class was given one hour of training daily, the first 
group beginning at 9:30 A. M. and the second at 10:30 A. M. The 
project was concluded on February 8, 1952, providing a total of 24 
hours of perceptual training. 

At the opening of each session a five minute lecture was given on 
pertinent subject material as listed below: 

Principles underlying the training 

Span of recognition. 

Speed of recognition 

Developing skill in grouping and “‘seeing things together.”’ 

Posture. 

Laws of learning 

Eye movements and fixations 

Elimination of regressions 

Transference of perceptual training to the job situation. 

Following the lecture, the retina was stimulated by use of the 
Kaleidoscope. The subjects fixated the most central portion of the 
converging patterns and at the same time were instructed to be very 
conscious of the designs seen with their peripheral vision. 

The next twenty minutes were devoted to tachistoscopic training 
using the basic forms. primary forms. configuration, phrase-sentence 
series and visual span slides 
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To alleviate possible tensions, strain or fatigue, the next five 
minutes was given for stretching, smoking a cigarette and holding in- 
formal discussions. The intermissions provided subjective information 
which was valuable in directing the program. 

After the rest period, the kaleidoscope was again turned on with 
emphasis on peripheral vision while a relaxed yet alert position was 


maintained. 

The remainder of the time was given exclusively to the special 
slides produced from numbers, items and prices taken directly from the 
catalog. This portion of the session always elicited considerable enthu 
siasm and spirited competition. It was repeatedly stressed and shown 
how the increased visual span and reduced duration of fixation should 
be immediately applied to their work upon returning to their desks 
The law of learning which states “‘practice in the manner in which you 
wish to ultimately perform’ was frequently reiterated 

Two typical classroom scenes are shown in Figures 11 and 12. 
These photos were taken during actual training sessions. 


Figs. 1] and 12. (top and bottom) Typical classroom scenes 
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RESULTS 
To determine the progress of the group, an alternate ophthalmo- 
graphic problem was devised. It differed from the first in the catalog 
numbers, items and amounts used. The raw data are shown in Table II 
A statistical evaluation of the raw data is shown in Table III. 


TABLE Ill 
PROBLEM OPHTHALMOGRAPH 


VARIABLE ) S.D SE MEAN r 
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Statistically, as a result of the training, it is shown by the critical 
ratios that a significant decrease was achieved, at the .01 level, in the 
length of time required, number of fixations and number of regressions. 
Also, the critical ratios disclose a significant increase in the span of 
recognition. The speed of recognition is significant at the .10 level 
This may be explained by the fact that a 35.2 per cent decrease in time 
was accompanied with a 25.3 per cent decrease in number of fixations 
(an increase in the span of recognition). Thus indicating that the 
improvement was primarily the result of a decreased number of fixations 
or in other words an increased span of recognition. Special emphasis 
was not placed on comprehension nor was comprehension trained per se. 
Therefore, a significant critical ratio was not anticipated. 

During the program stress was placed upon increased speed while 
maintaining the comprehension level. The fact that speed of compre- 
hension, as the result of this procedure, was markedly increased is shown 
by the results of the ophthalmographic reading problem 

The correlation coefficients are significant at the .05 level (.497) 
or very close to it with the exception of time and comprehension. 
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A definite correlation is shown with the time factor but due to changes 
in the relative positions of some of the individuals it is not as meaningful 
as for the other variables. 

The minus correlation for comprehension may indicate that 
some of the individuals were performing at a level considerably below 
their capacity while others who showed a similar level of comprehension 
were operating closer to limits of their ability. This situation is found 
in developmental or advanced reading, where the vast majority of 
adults, regardless of whether or not they have had a college education, 
read between 250 and 325 words per minute. As the result of reading 
training some may double while others will triple their previous rates 
This may indicate that some individuals, in this particular skill, are 
performing daily closer to their capacity or potential than others 

It was of considerable interest to the management to find that the 
group without any specific reading training made a 33 per cent gain in 
this skill. Since tachistoscopic training expands and enlarges the visual 
form field, that is the angle within which shapes can be seen clearly 
and can be identified, an improvement was anticipated. An alternate 
standard ophthalmographic reading card was given at the conclusion of 
training, it differed from the first in content. The raw data are shown 
in Table IV. A statistical evaluation of this data is shown in Table V 


TABLE V 
READING OPHTHALMOGRAPH 
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The critical ratios for the reading material were very similar to 
the problem ophthalmograph. A significant decrease was achieved in 
time required for reading. number of fixations, number of regressions 
and reading rate. A significant increase in the span of recognition was 
accomplished. Percentages show that reading time decreased 25.4 per 
cent while fixation decreased 19.7 per cent (an increase in the span of 
recognition). In the reading as in the problem, the improvement was 
principally the resuli of a decreased number of fixations and only 
secondarily a consequence of increased speed of recognition. 

The correlation coefficients for fixations, regressions. span of recog- 
nition and speed of recognition are significant at the .01 level. While 
a correlation is shown for time and also for reading rate. the level is not 
significant, probably for the reasons postulated previously. 

Of paramount concern to management are production figures—on 
this criteria a program will stand or fall 


rABLE VI 
PRODUCTION RECORDS 
Per Cent of Standard Per Cent of Standard 
Oct.-Dec.. Incl 2-8-52 - 3-7-52 
Identification Mean Mean 
I 149 161 
2 102 116 
3 119 134 
4 118 131 
5 118 124 
6 107 129 
7 115 133 
x 90 107 
9 84 108 
10 88 124 
11 38 7 
12 31 64 
13 77 92 
14 80 119 
15 110 111 
16 85 97 


The personnel department maintains an accurate production record 
on each employee. As previously explained, this is calculated on a 
standard of 100 per cent. which is based on the completion of a specified 
number of units per hour. Column two. Table VI. shows the average 
per cent output for each employee during the months of October, 
November and December. 1951. The third column shows the average 
per cent of output during the first four weeks following completion of 


training 
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TABLE VII 
PRODUCTION ANALYSIS 


(.623 - 1% level) (2.95 1% level) 
Mean S.D S E Mean t CR 


Before 94.44 29.10 751 


After 114.13 22.86 5.90 


The production analysis, Table VII. shows a highly significant 
correlation and critical ratio, both at the .01 level of confidence. It ts 
clear. therefore. that this group made significant progress from the 
standpoint of production. This indicates that the training program 
achieved its purpose. 


CONCLUSIONS 

Nine main conclusions may be drawn from the results of this 
project. 

1. A significant increase in production was achieved by the train 
ing program. 

2. The span of recognition for a specific clerical operation may be 


significantly increased. 

3. The time required for a specific clerical operation may be sig 
nificantly reduced. 

4. The number of fixations required for a specific clerical opera- 
tion may be significantly reduced. 

5. The number of regressions for a specific clerical operation may 
be significantly reduced. 

6. Slides designed for a definite purpose, stimulate interest and 
provide a more direct and understandable means of transference. from 
the standpoint of the subject, to a specific job situation 

7. Visual and perceptual training may be specifically designed for 
a myriad of clerical and industrial situations 

8. Certain intangible personal satisfaction, difficult to measure 
by usual standards. emerged as beneficial. This included a development 
of self-confidence which created a more relaxed, less irritable individual 
able to perform under less tension 

9. Subjectively, a report of less eye strain provided the basis for 
a feeling of less general fatigue 
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INSTRUMENT REVIEW 


THE MAGNET-O-GRAPH. George C. Fitzgerrell, O.D., Los An- 
geles. $12.00 

This instrument is a charting or plotting device consisting of a 
17" x 22” heavy gauge steel sheet on which is reproduced the increas- 
ingly popular accommodation-convergence graph used for the analysis 
of clinical optometric findings. Included are fifteen >, diameter discs 
which cling by magnetic force to the baked enamel surface of the graph 
This ingenious appliance provides for the most rapid and simplest 
plotting of optometric findings yet designed 

‘The graph itself is reproduced in heavily ruled black lines for 
each one diopter interval of accommodation horizontally, and for every 
five prism-diopter interval of convergence vertically, with finely ruled 
black lines representing quarter diopter and unit prism-d:opter steps 
I hese ruled lines and an overall pastel green background are baked into 
the smooth enamel surface, assuring easy movement of the magnetic 
discs over the surface. The total range of accommodation provided for 
is nine diopters, with a range of 80 prism-diopters for convergence and 
divergence. The magnetic discs are provided in assorted colors to 
represent blurs, breaks. recoveries. and phorias. The unit may be 
attached to the wall or laid on a table for routine use by the optometrist 
while making clinical tests. The various findings may be recorded 
directly by pushing the various discs into position without first writing 
the finding on the examination card 

‘The unit is sturdy, durable, attractive and professional looking 
With the increasing use of graphical methods for analyzing clinical 
findings this very effective visual aid will meet a real need 

H. W. HOFSTETTER 
Indiana University. 
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SUGGESTIONS FOR A NEW FEE STRUCTURE IN 
OPTOMETRY* 


Carel C. Koch? 
Minneapolis, Minnesota 


PART IVt 


A number of interesting and thought provoking proposals relaiive 
to the suggestions for a new fee structure were presented in Part III 
of this report. These comments were made by optometrists of con 
siderable experience who had given the writer's original suggestions some 
study. In general, they independently found that they agreed with the 
purpose of the proposal, but they individually differed with one or 
more of the techniques made in the original suggestions 

For a brief review of the original proposals by the writer, the 
reader is referred to the outline of them which will be found on the 
following page. 

Most of those who discussed the suggestions were not in agree- 
ment with that portion of the plan which recommends that repairs to 
glasses, which had originally been dispensed by the optometrist, be made 
at the prescription laboratory cost. While it is a relatively minor point 
in the entire plan, it seemed to loom large not only to those whose com 
ments were mentioned, but to many other optometrists who have written 
commendatory letters regarding the overall plan. These writers uni 
versally suggested a dispensing fee of from $2.00 to $5.00 for servicing 
repairs for their own patients as well as for non-patients requesting this 
service. The proposals of these optometrists are that the amount of the 
fee should be governed by the time spent by the optometrist in doing 
the work required. 

Certainly there is no reason for not modifying the original sug 
gestion in this manner if one wishes to do so. The change follows the 
original suggestion in part, as the work is done at the prescription 
laboratory cost which is collected from the patient, plus a dispensing 
fee for the service rendered. In reviewing this suggested change in the 
original proposal, the writer finds in the dispensing fee for repairs the 
*Submitted on August 18, 1952. for publication in the October. 1952. issue of the 

AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY 

+Optometrist. Editor. American Journal of Optometry and Archives of American 
Academy of Optometry. Fellow, American Academy of Optometry. Secretary 
American Academy of Optometry 


tPart V of this report will appear in the November issue. Part | appeared in the July 
issue, Part If in August. and Part III in September 
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OUTLINE OF SUGGESTED FEE STRUCTURE 


care, fees larger than the minimum are suggested. 

A minimum dispensing fee of 85.00 for each pair of glasses dis- 
pensed is also suggested. 

It is further suggested that all ophthalmic materials be dispensed 
to the patient at the prescription laboratory cost, 

It is further suggested that the patient be presented with an 
individual itemized state for professional fees, ic., examination 
and refraction fee, minimum of 810.00 or more; plus dispensing 
fee of 85.00, if materials are dispensed. 

In addition, it is suggested that all laboratory materials be collected 
for in full at the time the material is ordered, as this material is being 
dispensed to the patient at cost, and the optometrist should not, and 
cannot, carry any of these costs or charges on his open accounts. 

The reader is referred to Part I of this report for the details of 
this proposal. (July, 1952, issue.) 


start of a possible custom of collecting a dispensing fee for all services 
pertaining to adjusting and servicing frames. This, too, has been 
suggested by several optometrists and would, perhaps, answer the 
criticism of those who object to the idea of charging an original dis- 
pensing fee which covered subsequent frame adjustments. 

Another point frequently mentioned in the correspondence is 
the $10.00 minimum examination and refraction fee. It must again 
be stressed that this suggested fee is just a minimum fee. The original 
proposal suggested that each optometrist make a study of his present 
practice and then select the proper minimum examination and refraction 
fee in relation to his current charges. As pointed out before by the 
writer, the minimum examination and refraction fee would work out, 
usually, at some figure between $10.00 and $20.00. No examination 
and refraction should, in the writer's judgment, be done for less than 
the minimum of $10.00 at any time by any optometrist. And to this 
must, of course, be added the dispensing fee of $5.00 if materials are 
prescribed 

This brings us to the interesting point raised by Borish. This 
had to do with a situation in a medium sized community in which 
the eye. ear. nose and throat men refracted for a $7.00 fee and dispensed 
their materials with the usual markup. Borish contends that optome- 
trists in this city would require an enormous amount of self-confidence 
if they adopted the suggestions presented by the writer, as their examina- 
tion and refraction fees would exceed those charged by their E. E. N. 6 T 
contemporaries 
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The author has proposed a simplified fee system for optometrists " 
; in professional practice. A minimum examination and refraction fee 
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Well, so they would. But, why shouldn't they be higher? In 
general, professional fees vary from office to office in all the specialties, 
and as the patient would not be excessively charged by the optometrists 
under the suggested new fee structure plan, no harm is done. We must 
remember that it is far better to be known in an area as a man who 
commands substantial fees than it is to be known as a man with 
very low fees. 

In addition, when the word got around that optometrists were 
following the new suggestions, it is reasonably certain that one or 
more of the E. E. N. & T. men would become interested and probably 
follow suit. Why not talk it over with them across the luncheon table? 
In any event, it seems to the writer that optometrists in this situation 
should have the self confidence to follow the plan. It must be remem- 
bered that it is in use in many places with considerable success. 

Springer in his comments in Part III claims, “the materials con 
sumed such as x-ray plates, dentures, legal manuscripts and abstract 
papers, etc., are not itemized as to cost. The public considers these 
things as necessary tools, so to speak, for the professional man to work 
with.”” This is not wholly the case. In large part it is true in den- 
tistry. But, it is not true generally in medicine or law where the 
larger better run offices’, clinics’ and hospitals’ itemized statements are 
presented for all actual and out of pocket costs which had to be supplied 
in relation to the professional work of the physician or lawyer. In 
many law offices even the actual postage spent while working on a case 
is kept track of and separately itemized on the final bill. In clinics and 
hospitals itemized bills are standard practice and these include a long 
list of items including blood transfusions, drugs, special therapies and 
the rental of equipment. The public is used to this practice and will 
accept it in optometry as it has elsewhere. 

For a number of years, Barstow in his writings and lectures on 
economics has stressed the “‘chair-cost’’ approach in optometric practice 
It has been a necessary study and was well presented. This cost is 
simply determined by dividing the annual overhead of the optometric 
office by the total number of patients served in a 12-month period. 
This chair-cost naturally varies, being highest in the offices of those 
optometrists with small practices and substantial overhead. It has been 
beneficial in optometry to have this information, as it materially assists 
in enabling the optometrist to have a realistic approach to his financial 
problems. This practice of determining chair-cost should be continued. 
and every optometrist should have his own data at hand. There is 
nothing conflicting about chair-cost and the suggestions on fees made 
by the author. In arranging the presentation of the suggested fee 
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schedule, it was necessary from the sociological aspect of our work to 
divide the subject in a different manner. The trend in all of the healing 
arts professions, including optometry, will be more and more to serve 
in programs which permit only the use of fees. For optometrists this 
will result in a fee for examining and refracting and a fee for dispensing 
These fees may. and should, vary in individual practice, but in con- 
trolled programs of eye care, either private or public, they will not vary 
Hence, the need for clear thinking along the lines of fees only. The rela 
tionship of these fees to the chair-cost of the individual practitioner 
should be kept in mind by him in setting his fees. Whether or not he 
wishes to cover his entire office overhead through his dispensing fee 
is up to him—although the writer doubts if in controlled programs 
of eye care a dispensing fee of more than $5.00 would be authorized 
This subject will be more fully discussed in Part V of this report 
where the relationship between optometric fees and some of the national 
problems facing all professions in the Healing Arts will be reviewed 

Mote. in his comments, pointed out that there should be some 
latitude in the matter of an examination and refracting fee. In this the 
writer fully agrees. He believes the latitude should always be in the 
area above a minimum examination and refraction fee, below which the 
optometrist will not go. A minimum fee is just what its name implies 
If your patients understand there is a minimum. and that in comparable 
refractive cases, all patients are treated alike, there will be no criticism. 
One cannot, however, have a sliding scale of minimum fees for the same 
type of work 

The question of referrals has also been raised. This is a matter 
touched on by several writers, and is a point apparently not too well 
understood by many optometrists. It is an item which has been dis- 
cussed at various meetings of the National Interprofessional Committee 
on Eye Care, and is one which the optometrists and ophthalmologists 
on the committee are in complete accord. In referring a case in which 
pathology is suspected. or known to be present, the optometrist should 
fully complete the examination and refraction and send all findings 
to the ophthalmologist or physician to whom the case is referred. The 
findings should be accompanied by a request for a detailed report on 
the case from the ophthalmologist. Obviously. here a complete examina- 
tion and refraction is required, and the optometrist’s fee for this should 
be set accordingly. Patients expect this when consultations are in order. 

In his discussions of the suggestions for a new fee structure. Wick 
observed that, perhaps, the $5.00 dispensing fee might be added to 
the cost of materials instead of being one of the two itemized charges 
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on the professional statement presented to the patient. The author 
finds that this thought frequently occurs to optometrists when they first 
review the proposal. It has been tried, but it will not work well, as 
experience shows that it quickly becomes confused with the charge for 
materials and soon loses its identity and becomes just an arbitrary 
markup on these materials. When the plan is used. experience shows, the 
dispensing fee must clearly retain its identity, and this is best done by 
keeping it a distinct part of the professional fees. 

Several correspondents have claimed that the general level of all 
professional fees in California is substantially higher than elsewhere. If 
this is true, and the suggestions for a new fee structure are followed 
by optometrists on the Pacific coast, the minimum fees suggested by the 
writer would merely start at an appropriately higher plateau. Instead 
of concealing part of the professional fee in the markup on materials, 
optometrists universally should discontinue this practice and onenly 
collect all of their fees in a straightforward manner. They will find 
there will be little or no difficulty in doing this as their patients have 
been paying these total charges anyway, and it has further been found 
that they appreciate a forthright understanding of the entire matter 

At present many patients feel that the markup on ophthalmic 
materials is excessive. These same patients will be found to be much 


more receptive to substantial professional fees as they are accustomed 
to these when served by specialists in other health fields. 


Our correspondence also shows that a considerable number of older 
practitioners now indicate a marked sympathetic interest in the sugges 
tions for a new fee structure and a willingness to study the application 
of these proposals in their own practice. 

Younger practitioners, from their letters, are as a rule quite enthu 
siastic, and many have indicated that they already had, or will, try 
out the suggestions as outlined. Many are already doing so. 

It is both interesting and significant to note that these suggestions 
of the writer in 1952 on fees have drawn far less criticism than did the 
more-or-less comparable proposals of Pine* in 1928 or those of Moore 
in 1947. While the proposals of both Pine and Moore were not similar 
to those of the writer, both men suggested substantial professional fees 
separated from the costs of materials. In the years mentioned, both 
Pine and Moore ran into marked and vigorous opposition on the part 
of so many optometrists that the promotion of the plans were dropped. 
and aside from occasional individual support, these proposals were sub 
sequently ignored by the profession. This is not the case at this time 


*lecture on optometric economics, Chicago. 1928 
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Today, opposition, while evident, is by no means general, and 
the majority of optometrists who have written the author on the subject 
evidence a very sympathetic interest in the proposals and also an interest 
in the need for now giving the subject serious attention. This indicates 
again to the author the progress being made today in the profession and 
its attitude towards its work. 

In the final portion of this report, Part V, the author will review 
the already known and recognized pressures which surround us as a 
professional group, and which make this fee study one of timely interest 
to all optometrists. Part V will appear in the November issue. 


ANNOUNCEMENT 


ACADEMY GEOGRAPHICAL ROSTER 


The Executive Council of the American Academy of Optometry 
has authorized the publication of a geographical roster of all Academy 
members as of October 31. 1952: this date being the end of the 
fiscal year of the Academy 

This geographical roster will appear as a bound-in supplement 
to the November issue of the AMERICAN JOURNAL OF OPTOMETRY 
AND ARCHIVES OF AMERICAN ACADEMY OF OPTOMETRY: this issue 
being enlarged for this purpose. This geographical roster will serve two 
useful purposes. It will enable members to know each other better and 
to facilitate correspondence between members and it will also serve as 
a most useful guide in patient referral when patients move from one 
part of the country to another 

This roster will include a listing of our Canadian and overseas 
members and will also indicate those members who are Diplomates of 
the Contact Lens Section of the Academy. 

If the publication of this geographical roster meets with the ex 
pected success predicted for it, the Executive Council plans to make this 
an annual addition to coming November issues of this publication 
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THE OPTOMETRIST IN MILITARY PRACTICE* 


2nd Lt. Herbert L. Toms, Jr., MSC, Staff Optometrist 
Eye Clinic, U. S. Army Hospital 
Camp Chaffee, Arkansas 


The position of optometry in the Armed Forces Medical Service 
seems to be of interest to all optometrists today. The position of 
optometry within the professional services and the status of the indi- 
vidual optometrist concerned is of particular interest to the young 
optometrist either now in service or who will soon enter the Armed 
Forces. For that reason, the following paragraphs contain a brief 
description of the optometry section of the eye clinic at this hospital 

Optometry along with pharmacy, psychology, bacteriology, and 
other numerically small professions has been grouped for administration 
only into what is known as the allied sciences, which, with the medical 
administrative officers, form the Army Medical Service Corps. This 
with the Medical Corps, Dental Corps, Army Nurse Corps, Women's 
Medical Specialists Corps, and Veterinary Corps forms the Army Medical 
Service. This has proved more practical than a separate optometry corps 
because of the difficulties and responsibilities in the administration of so 
small a unit in an organization so large as the United States Army. 
Optometry has assumed a respected position in the Medical Service Corps 
and is headed by a chief of the Optometry Section in Washington, D. C 

The individual optometrist in the Army has a great opportunity to 
provide the professional services for which he is trained. Patients are 
referred to the optometry section of this clinic from three principal 
sources: 

1. Soldiers request a refraction and an appointment with the op- 

tometry section is made by the commanding officer of their unit. 

2. They are referred by the medical officers from the dispensaries 

or clinics. 

3. They are referred by the ophthalmology section for refraction 

or other services by the optometry section. 


The optometry section of this clinic consists of two optometrists 
and two optical technicians. The technicians take the facial measure- 
ments of these individuals who receive glasses and adjust the glasses 
after they are fabricated. The optometrists are then permitted to devote 


*Submitted on March 17, 1952, for publication in the October, 1952. issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY. 
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their entire time to eye examinations and only supervise the dispensing 
of the spectacles. 

The patient is first taken into one of the examining rooms where 
the refraction and such other tests as are necessary are done. Existence 
of pathology, amount and type of refractive error, and muscle balance 
are all determined and the patient is either released or other studies are 
done» On strabismus problems the investigation is continued and in 
certain other conditions an investigation of the visual fields is made. 
Sometimes the patient is referred to this clinic specifically for investiga- 
tion of the visual fields and so we get considerable experience in taking 
both neurological and ophthalmological visual fields. Where it seems 
expedient, a homatropine refraction may be added to the other findings 
in consultation with the ophthalmology section. 

Those patients needing further investigation are referred to the 
ophthalmology section and by the close association of the optometry 
and ophthalmology sections there is an opportunity for the complete 
study of a patient. In working with certain strabismics. for instance, 
we have the opportunity to examine and observe the condition before 
surgery, then observe the surgery and see exactly what is done to the 
muscle or muscles, and finally observing the patient following surgery. 
We also see certain types of ocular muscle imbalances in which visual 
training alone or with glasses will be effective and in this connection 
we undertake a limited amount of visual training in this clinic. The 
optometrists are often called in to see pathological conditions that are 
of special interest and by this close association we broaden our knowledge 
of ocular pathology. 

When the optometrist deems it necessary to prescribe spectacles for 
Army personnel the proper facial measurements are made. The pre- 
scription for glasses is then forwarded to the Base Optical Shop. St 
Louis Medical Depot, St. Louis, Missouri, where the glasses are fabri- 
cated using either a flesh, P-3, plastic frame or a 1/10-12K gold. P-}. 
frame or both. Those individuals going overseas receive two pairs. 
usually one in the plastic and one in metal frame, while those stationed 
in the United States receive two pairs only if they would be seriously 
handicapped during the period of repair. The fabricated spectacles are 
returned to this clinic for proper adjustment on the patient's face. 

The interprofessional relations | have experienced in the Army 
have proved very educational to me. Our Chief of the Eye Clinic is a 
diplomate of the American Board of Ophthalmology. He ts always ready 
and willing to discuss any patient or subject. Through these consulta- 
tions we are encouraged to read the journals and textbooks in further 
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pursuit of information on refraction, physiological optics. orthoptics, 
pathology, etc., and thereby be better prepared to perform our work. 
The knowledge gained from this close association is immeasurable and 
I am sure it has made me a better optometrist and this pleasant experience 
will remain as a highlight in my optometric training. 

The interprofessional experience I have had has been a great aid 
in teaching me what is expected of an optometrist when referring patients 
to another professional man. I believe the unfamiliarity with this pro- 
cedure is a basis for some professional misunderstanding today and all 
optometrists would do well to consider this problem and strive for 
improvement. 

The optometry officer has certain additional duties. These usually 
include having the responsibility of property, being a member of a 
Court-Martial, serving on fund councils, or being custodian of a fund 
All Medical Service Corps officers are required to serve, on occasion, as 
Administrative Officer of the Day in which capacity they act for the 
Commanding Officer on administrative problems after normal duty 
hours. These additional duties seldom interfere with our professional 
duty, and I find some of my additional duties to be very interesting. 

From the description of how the optometry section functions in this 
clinic, you can understand the advantage of close interprofessional co- 
operation. The advantage to all concerned in such cooperation is best 
explained in a recent statement by Derrick T. Vail, M.D., noted ophthal- 
mologist: **. . . It has been demonstrated in the Army and Navy that 
optometrists and ophthalmologists can work side by side peacefully for 
their advantage and to the advantage of the patient as well.” 

The military optometrist is furnished excellent equipment and 
materials to perform his professional service. In performing this service 
he is presented the opportunity to join a professional team dedicated to 
the conservation of vision in the Armed Forces and his part on this team 
can prove to be of tremendous value to himself and to the profession of 
optometry. 


ABSTRACTS 


THE NONSURGICAL TREATMENT OF CATARACT Ff Shropshire and 
Jaccb R. Ginsberg. Science. Vol. 116. Number 3011. pp. 276-278 1952 


Shrepshire and Ginsberg review a series of experiments made first upon animals 
and later upon adult human patients suffering from cataract. Injections of fish lens 
protein were used and in a group of 12 patients reported upon in detail by the 
authors. all patients had marked improvement in visual acuity over a six-month treat 
ment period. Not only did visual acuity improve but the lent culor opacities as shown 
by ophthalmoscopic photographs were much less pronounced. A larger group of patien s 
is now under investigation and will be reported on at a future time 
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COLOR VISION DIFFERENCES IN THE TWO EYES OF A 
GIVEN INDIVIDUAL* 


A CASE OF SIMULATED UNILATERAL ATYPICAL ACHROMATOPSIA 


Henry A. Knoll? 
Los Angeles College of Opometry 
Los Angeles, California 


INTRODUCTION 

The incidence of unilateral color blindness would seem to be ex- 
tremely low. Judd' lists thirty-seven cases found in the literature dating 
back to 1858, but points out that the actual number may be much higher 
since color vision is normally tested binocularly. Asa result of this prac- 
tice the normal result is to detect the extent of defect in the better eye. 
Although this fact has been realized for many years, no investigation has 
been reported in which a survey has been made of a large population in 
order to determine the percentage of unilateral color defects 

Miles and Beaumont® estimated that the incidence of unilateral 
defects is about four per cent of the total color defectives. This estimate 
was based on finding two cases in a total of fifty-three cases of color 
defectives studied. There are no known accounts of the incidence of 
unilateral defects among so called ‘‘normal’’ individuals. 

The study of unilateral color defective individuals may offer 
valuable information regarding the nature of color vision. It may lead 
us to better understand why color-blindness tests sometimes fail and so 
be in a better position to develop improved tests. Also the color deficient 
observer may better understand his color confusions and be aided 
to avoid their consequences. Such a study was begun when a case of 
unilateral atypical achromatopsia (achromatopsia with normal central 
acuity) was reported in our clinic. Since only seven typical cases are 
reported in Judd's listing of thirty-two unilateral defectives—every 
thing was dropped to study this atypical case 
CASE REPORT 

Subject: B.S. (Male) 

Age: 15 years (born May 24, 1936) 

History: About four years ago a blow was received on the nasal 
side of the left orbit with a baseball bat. While the eye was still swollen 


*Read before the annual meeting of the American Academy of Optometry. New York 
New York. December 8. 1951. For publication in the October. 1952. issue of the 
AMERICAN JOURNAL OF OPTOMETRY AND ARCHIVES OF AMERICAN ACADEMY 
OF OPTOMETRY 
rOptometrist. Ph.D) Member of faculty. Fellow. American Academy of Optometry 
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and black and blue from the blow, stained histological slides were being 
examined in biology class. The colors described by the teacher were not 
visible to the subject when he looked into the microscope with his left 
eye. This was reported to his grandparents who dismissed this “‘story”’ 
and nothing further came of the matter. These events occurred in Kansas 
City. Missouri. 

About March, 1951 the subject came to Los Angeles to live with 
his mother and stepfather. He reported his left eye color blindness to 
his parents who in turn discussed his condition with one of our clini- 
cal instructors. 

The parents are both commercial photographers and the boy is 
interested in photography and radio. He is a bright youngster, non- 
chalant in his manner and was at all times very cooperative. 

He has been under medical care during the period of our tests. He 
has not been permitted to take physical education in his school work 
because of high blood pressure and there is a possibility that he has a 
kidney ailment. His mother sent him to a psychiatrist who has not been 
able to make a complete diagnosis because the results of his physical exam- 
ination are not yet complete. The cutaneous sensations of heat and pain 
are absent in his limbs. Body and head are normal in this respect. He 
reports that he can feel pain when he is burned on the foot without his 
knowledge (as in being given a hot foot). He does not seem to mind 
talking about his ailments, nor does his mother. 

There are no known cases of color blindness in the family. The 
only anomalies reported are quadrant type heterochromidia in the 
mother’s brother and paternal grandmother 

Examination: April 2, 1951 (R. D. Wootten, O.D.) 

Uncorrected Acuity: 20/15 O.S., O.D., 20/20 O.U. 
Fundi: Normal. 

Subjective: O.D. Plano O.S. Plano —0.25 X 170. 
Acuity: 20/15 O.U., O.S., O.D. 

Phorias and Ductions: Normal. 

Amplitude of Accommodation and Convergence: Normal. 

April 13, 1951 (the author) 

Fundi: Normal. 

Pupillary Light Reflexes: Normal. 

Pupillary Accommodation and Convergence Reflexes: Nor- 
mal. 

Perimetry: Blind spots normal, white fields normal. 

Pseudo isochromatic plates: 
Ishihara 
American Optical Pseudo-Isochromatic (Revised Selec- 

tion) 
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Stilling 
O.D.—all responses normal 
O.S.—no figures or numerals read. Malingering 
plates read only after prodding 
This last finding. in addition to cooling the author's enthusiasm. 
led to the conclusion that further special tests were needed 
It was obvious that it was necessary to devise a test in which the 
subject would not know which eye was seeing the stimulus. Two such 
tests were devised 
The apparatus used in the first test was the stereo-campimeter. In 
place of the usual grid. a flat black surface was presented on the easel. 
Tangent screen targets were used as the color stimuli. Four were chosen 
white, blue. green and red. The experimenter stood facing the ob- 
server and the instrument. It was possible for him to quickly slide the 
target straight down the easel in front of either eye and then remove it 
quickly. being careful not to actually touch the surface. When done 
properly it was not possible for several observers to tell which eye was 
seeing the target. By presenting the colors to one eye at a time in random 
order it was felt that the color response could be elicited if the subject 
were simulating color blindness 
On November 17, 1951, the subject was submitted to the above 
described test. The first target presented was the blue disc and it was 
shown to the left eye (the defective one). The subject's response was an 
immediate “‘blue!’’ The rest of the stimuli were presented and it soon 
became apparent that the subject was catching on. His responses became 
hesitant—at first only when the target was presented to the left eye. 
later also when the target was presented to the right eye. The test was 
considered invalid since the subject admitted that he knew which eye 
saw the target. This was demonstrated by using the white target only 
and asking which eye was seeing the target. At each trial he named the 
correct eye. When asked how he knew which eye was seeing the target 
he replied that it felt just as though we had touched his eye 
Ihe second test consisted of making a direct binocular match of 
two halves of a maxwellian field. Two images of a single light source 
were focused on his pupils by means of a bicentric lens. The rght 
eye saw the left half of the field and the left eye saw the right half of the 
field. ‘This crossed relationship was intentional. Colored Wratten filters 
were used in the beam to present in turn red, blue. blue green, and yellow 
stimuli. Neutral density filters were used in conjunction with the colored 
filters to approximately equate the luminances 
Ihe maxwellian field test was given immediately following the 
campimeter tests. In each case the left half of the field was described as 
grey and the right half as having the correct hue—exactly opposite of 
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what should have been reported. He had assumed that there should be 
a direct correspondence between his left eye and the left field and be- 
tween his right eye and the right field. Both eyes were in full view 
of the experimenter at all times and he made no attempt to blink his 
eyes alternately as if testing the situation. In all tests he was completely 
calm and answered all questions carefully and slowly. The fact that 
his answers were reversed was not mentioned. 

The subject was next asked to describe what he saw in a spec- 
troscope. The spectral colors were described as expected when seen with 
his right eye, but with his left eye the entire spectrum appeared grey 
The brightest portion of the spectrum corresponded with the yellow 
orange region which would roughly indicate a photopic response since the 
source used was a tungsten incandescent lamp. The high percentage of 
red in this source would shift the maximum in that direction 

At the next examination on November 29, a crossed polaroid test 
situation was used. Out of focus colored patches of light were pro 
jected through a sheet of polaroid on a non-depolarizing screen viewed ai 
about two meters. The colored patches were projected by means of a 
conventional two by two inch slide projector. The color slides con 
sisted of a Wratten filter and a mask sandwiched between two pieces 
of glass. The black mask had a hole punched in it about one-fourth of 
an inch in diameter. The filters used were red, yellow-green, blue and 
neutral density. Again neutral density filters were combined with the 
colored filter to approximately equate luminances 

The patches of light were observed in a partly illuminated room 
through polaroid goggles which had the axes of polarization ninety 
degrees apart for the two eyes. The polaroid screen through which the 
patches were projected could be rotated so that only one eye would see 
the flash. The patch was projected for a tenth of a second 

The subject was permitted to see the four colors binocularly and 
was asked to respond by naming one of the four colors in the test to be 
performed, even if he had to guess. The goggles were then given to him 
to put on and he was told that they were to be used to reduce the intensity 
of the light. Sixteen flashes were presented. each color appearing twice 
for each eye. Every stimulus was named correctly 

At the conclusion of this test the subject was told that he had seen 
half the colors with his left eye. He replied that he was aware that he 
was seeing the flashes with one eye only, but was not able to tell with 
which one. He admitted that he was as puzzled as the experimenter 
He asked later whether his color defect might be psychological. He was 
told that that might be a possibility, but that such a case had never 
been reported. 

A further test was attempted using the crossed polaroids. The 


541 


COLOR VISION DIFFERENCES—-KNOLI 


rotating polaroid was set so that only his left eye could see the flash. 
He was told that this was the case. When the colors were flashed he was 
able to name each color correctly. He was next instructed to hold his 
hand in front of his right eye and the colors were again presented. Now 
he reported that all of them appeared grey. Upon uncovering his eye 
he could again see the colors 

He knew that in either situation he was seeing the flash only with 
his left eye and yet when both eyes were uncovered he saw the color of 
the patch. As soon as the right eye was covered—the left eye became 
color blind 

Immediately following these tests Dr. Schapero of our college took 
the subject to the fields room for fatigue field measurements. The 180, 0. 
270, and 90 degree meridians were measured centripetally in that order 
Each limit was determined six times. The left eye was measured first 
The first round of readings was normal (95°, 55. 75, 45° respec- 
tively). but with each successive measurement the field contracted. The 
final readings showed that the field was roughly 30° in each of the four 
meridians (35 . 30 . 23, 23). The field of the right eye was tested 
immediately and found to be normal and remained normal through 
six series of readings. The left eye thus exhibited the contracting fatigue 
field described in neurasthenia whereas the right eye field was normal 
SUMMARY 

A fifteen year old boy has been examined whose visual functions 
are normal in all respects except one. His left eye is totally color blind 
when tested monocularly. Special tests have revealed that he is able 
to differentiate white, blue, green, and red with this eye whenever these 
stimuli are presented in such a manner that he is unable to tell which 
eye is seeing the stimulus. It would appear that he is totally color blind 
whenever he thinks that he is seeing monocularly with his left eye. 

The spectrum appears entirely grey to his left eye. The position of 
the brightest portion of the spectrum seems to indicate that the re- 
sponse of the defective eye is essentially photopic 

Further tests are being undertaken to determine the luminosity 
functions of the two eyes. 

The fatigue field of the right eye was shown to be normal. The 
left eye exhibited the contracting fatigue field described in neurasthenia 
[his finding would tend to eliminate malingering as a factor in this 
case. The subject's cooperation and demonstrated interest in his defect 
would lend weight to this conclusion.* 
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ACTIVITIES OF INDEPENDENT ORTHOPTIC TECHNICIANS 

In 1938 the American Orthoptic Council was formed by representa- 
tives of ophthalmological societies and sections. This Council had for its 
objectives the stimulation of interest and research in orthoptics among 
ophthalmologists and the training of a group of orthoptic technicians to 
assist ophthalmologists in doing their orthoptic work 

The Council has been active during the ensuing years and has 
aroused among some ophthalmologists at least, an interest in orthoptic 
procedures and an appreciation of their value. Prior to the Council's 
inception, this interest was at a rather low ebb among ophthalmologists 
generally. 
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Several training centers were set up by the Council and a number 
of young women have taken courses leading to certification as orthoptic 
technicians. It is estimated that at present about 150 of these are em- 
ployed in the offices or clinics of ophthalmologists in various parts of the 
country. Here these orthoptic technicians work under the immediate 
personal supervision of the physician. They assist in giving orthoptic 
treatments or visual training periods to patients of the ophthalmologist 
who require this help. Under this arrangement, it is the ophthalmologist 
who makes the diagnosis and who outlines and supervises the course of 
treatment to be followed by the technician 

During this same period there has also been an upsurge of interest in 
orthoptic work among optometrists and the Section on Orthoptics of the 
\merican Academy of Optometry has been most active in eliminating 
many of the misconceptions which surrounded this work in optometric 
circles in prior years. Optometrists, too, have, as individuals, personally 
trained many office assistants to do this work under their personal super- 
vision. In optometry. too, special courses have been arranged for these 
optometric orthoptic technicians at a number of optometric extension 
program meetings 

From the foregoing it is evident that in a large practice, either op- 
tometrical or ophthalmological, where much orthoptic work is at- 
tempted, some specialized trained help is required to enable either the 
optometrist or ophthalmologist to utilize his office hours to the greatest 
advantage 

This help is now recruited, in optometry, through the ranks of 
individually trained office assistants and. in ophthalmology. through the 
same method or by the employment of technicians certified by the Amer- 
ican Orthoptic Council. In either event, these young women work 
under the direct and constant supervision of their employers and, when 
properly trained. serve a most useful purpose to both the doctor and 
the patient 

Now. something different. and a little confusing. has crept into 
this practice of using technicians. During the past several years there has 
been evidence that a small number of certified orthoptic technicians have 
opened their own offices and accept patients for orthoptic training on 
referral only trom ophthalmologists. This practice is not wide spread, 
and we know of no optometrically trained orthoptist who has attempted 
to practice on her own. We may be sure, however, that the optometri- 
cally trained orthoptists are watching this new development on the 
part of their sister orthoptists with considerable interest and, if the 
latter are able to establish individual practices, it is only a matter of 
time before the orthoptists trained in optometry will follow suit. 
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Whether the American Orthoptic Council can, or will, police 
this problem remains to be seen. We hope they will. The writer under- 
stands that young women certified as orthoptic technicians by the Council 
have agreed, as a condition of their certification, to work only under 
the direct supervision of an ophthalmologist. Whether this agreement 
can now be stretched to include an independent orthoptic practice on 
referred cases in an office removed from all direct and intimate super 
vision remains to be seen. The writer believes it cannot and should not 
be so construed by the American Orthoptic Council. 

An important question, affecting all public health activities, is pre 
sented in this new development. 

If orthoptic work can be delegated to the outside technicians 
through patient referral, then almost any type of health work can also 
be delegated. The use of technicians under proper personal supervision 
is one thing. The technician setting herself up as an independent entity 
within the overall health picture is another. As these young women 
are supervised by a responsible medical group, it seems that the first 
step in rectifying this problem is up to this group. In good faith. the 
American Orthoptic Council is charged with the responsibility of get- 
ting all of its certified orthoptic technicians back under the direct super 
vision of ophthalmologists in their offices and clinics where these tech 
nicians belong. 

CAREL C. KOCH 


TRANSACTIONS OF THE 
AMERICAN ACADEMY OF OPTOMETRY 


A department devoted to announcements. reports. appointments. organization data 
news. professional problems and ideals. as these relate to the Academy. 


ACADEMY TO MEET AT ROCHESTER 

Optometric history will repeat itself in a most unique and inter 
esting way at the coming Academy convention in Rochester, New York, 
in December. In keeping with the historical theme of Bausch 6 Lomb’s 
100th anniversary, Dr. Meredith Morgan's program and papers com 
mittee has planned an historical feature which will bring poignant mem- 
ories for older Academy Fellows and give new members a glimpse of 
an important segment of optometric history 

Early in 1952. Dr. Morgan's committee selected five scientific 
papers which they considered among the most significant heard by the 
Academy between 1928 and 1940. They then contacted the authors 
of these papers and asked them if they would add current new material 
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and again present their papers to Academy Fellows at Rochester. The 
authors all agreed to the plan. 

The five papers chosen by the program committee are as follows 
They will be remembered not only by Academy members but by readers 
of the American Journal of Optometry. as all the papers were originally 
published in the Journal 

Dr. Charles Sheard's, “Zones of Ocular Comfort.”’ 

Dr. Julius Neumueller’s, “The Resultant Correction Cylinder of 
Combined Corneal Astigmatism at Oblique Axis and Physiological 
Astigmatic Allowance.” 

Dr. Glenn Fry's, “Experimental Analysis of the Accommodative- 
Convergence Relations’’—a summary of all experimental work done at 
Ohio State to date. 

Dr. Edwin F. Tait’s, ‘Quantitative System of Dynamic Skia 
metry.” 

Dr. Howard Haines’, “Normal Values of Visual Functions and 
Their Application in Case Analysis.” 

The program and papers committee has definitely received word 
that Dr. Fry, Dr. Sheard and Dr. Neumueller will present their papers 
in person. Dr. Tait and Dr. Haines are unable to be in Rochester, and 


their papers will be read for them. Dr. Kenneth Zinnecker who will 
work with Dr. Haines on the modern developments of his subject will 
read the paper for Dr. Haines who is now in military service. 

The profession was built to some extent on the concepts covered in 


the above papers. The concepts are still fundamental to the practice of 
optometry. Their re-reading will bring back not only a review of early 
fundamentals, but will show what optometry was thinking scientifically 
back in the days when the trend in specialization was just beginning. 
and the Academy had less than 200 members. To hear these same men 
who pioneered in scientific research re-read their own papers plus their 
continued research on new developments in the field will be a thrill no 
Academy member should miss. Hearing those papers alone would justify 
the trip to Rochester 

The program committee has, however, much more in store for 
Fellows going to Rochester. In addition to the historical papers, the 
following men will present papers on various optometric topics: Drs. 
William Schumann, Max Schapero, Monroe Hirsch, Merrill Allen, El- 
win Marg. George Knox. Eugene Freeman, Mathew Alpern. Joseph 
Pascal, Israel Dvorine. Frank Dickinson, Isidore Finkelstein. Henry 
Knoll, Vincent Ellerbrock, Robert Bannon, Sidney Haniford, Harry 
Jankiewicz, Henry Frank, Armand Messier, Richard Feinberg and 
Helen Robinson 
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These speakers will cover ocular pathology, orthoptics, industrial 
vision, contact lenses, aniseikonia, and problems of refraction. Their 
topics will be announced in November, at which time a complete program 
of the Rochester meeting will be published. 

Academy Fellows should be convinced from this program preview 
that the Rochester meeting looks like the most interesting to date—and 
that’s always a big statement, for there have been superb programs in 
the past—but none with the special historical feature planned by the 
program committee, and none when Bausch 6 Lomb was celebrating its 
coming anniversary. 

Make your reservation now. The convention will headquarter at 
the Seneca Hotel, Rochester, New York. The dates: December 6, 7, 8 
and 9, 1952. Registration for the convention will be at 8:30 a. m., on 


Saturday, December 6. 
VIRGINIA HUCK 


LOCAL CHAPTER ACTIVITIES 

IOWA CHAPTER 

An exceptionally varied and comprehensive program has been 
planned for the Fall educational meeting of the Iowa Chapter. Dr. 
Otis D. Wolfe (M.D.) will speak on glaucoma: Dr. Russell M. Wolfe 
(M.D.) on motility; Drs. R. C. Shiller and Henry L. Wolfe on 
aphakic prescriptions and problems with patients, at the first day's 
session. Dinner on Sunday evening will feature a short talk on ‘What is 
Expected of New Graduates.”’ by the chapter president. On the second 
day, Dr. Dale Harris (M.D.) will discuss the relation of diabetes to eyes 
and Dr. Otis Wolfe on juvenile cataract. This meeting is scheduled for 
November 30 and December | in Marshalltown. 


SOUTHERN CALIFORNIA 

Drs. Marian and Robert Eakin, specialists in orthoptics, lectured 
on “Differential Diagnosis Applied to the Practice of Orthoptics,”’ at 
the first Fall meeting of the Southern California Chapter. 
NEW YORK ACADEMY 

A joint meeting of the New York and New Jersey Chapters of 
the American Academy of Optometry was held in September at Newark, 
New Jersey. Addressing the joint session was Sigmund Schutz. M_D.., 
Clinical Professor of Ophthalmology, Polyclinic Hospital. His topic 
was Systemic Ophthalmology. 
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Virginia Huck 


Editorial Assistant 
Optometrists will confer a favor by sending news items of general interest for this 
department; such as relate to new instruments, clinical techniques. education. visua 
health and optometric legislation and organization 


A “IATTER OF SUPERVISION 


Even a good idea can get out of hand, it seems, and it now looks as 
though a good one relating to visual care is on the “‘out-of-hand” track 
In reading a leading women’s magazine lately we noticed their job-of 
the-month department, which evaluates job possibilities for America’s 
‘oung women. featured the work of the orthoptist 

I he orthoptist. the article explains, “‘teaches eye exercises to patients 

mostly children—who have poor muscular control or crossed eyes 
A nursing degree. or some college training in science. is desirable back 
ground. A nine months training course and a written practical examina- 
tion given by the American Orthoptic Council are required for certifica- 
tion in the field.” 

The article concludes, ‘An orthoptist may work in a hospital clinic 
or for a private group of doctors, or even set up her own office.” (Italics, 
our own. ) 

I his last phrase indicates that it is acceptable, to some at least. for 
an orthoptist so certified to practice away from medical or optometric 
supervision. We wonder, as does Editor Koch in this month’s editorial, 
whether the orthoptist idea is getting out of hand, and feel it is time to 
give some thought to the question. Apparently, judging from the 
Glamour article. the idea of practicing away from supervision has already 
gained some acceptance 


A SUCCESSFUL IDEA 


As is often the case, news of the military services is sometimes slow 
in getting to civilians. Only recently did we hear about the story of the 
unusual work done by Dr. Lester Zeff. Wierton. West Virginia optome- 
trist, While serving as an optometrist at Randolph Air Force Base, Ran- 
dolph Field. Texas, although he has been separated from the service for 
several weeks 

While at the Eye Clinic of Randolph's base hospital. Dr. Zeff had 
an idea for greatly improving the efficiency of bombardiers wearing 
glasses. [he idea was stimulated by the problem of a civilian employee 
at the airfield’s bombsight maintenance shop. Because he wore glasses. 
the employee couldn't properly focus the bombsight eyepiece to calibrate 
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it correctly. Dr. Zeff figured that since the bombsight eyepiece contained 
a lens suited to perfect eyesight, it would be easy to substitute an eyepiece 
lens corrected to individual prescriptions, and do away with glasses while 
operating the mechanism. The idea worked for the employee of the 
maintenance shop, and eventually special eyepiece lenses also were pre- 
scribed where needed for Randolph Field bombardiers on B-29's. The 
question immediately pops up—how does it happen that bombardiers 
are wearing glasses? Dr. Zeff explains that these men are recalled re- 
servists trained as bombardiers in World War II. During their war ser 
vice they needed no glasses, but now, years later, need corrections. 

The specially prescribed removable eyepiece lenses for the bembsights 
has improved efficiency as much as 50 per cent. The idea works for 
navigators too, in their sextants. The lenses can be carried by military 
personnel from base to base, and continent to continent, and are therefore 
both economical 2nd practical. Some military men feel Dr. Zeff's idea 
could eventually result in the acceptance of men needing glasses for com 
bat duty, in the event of a military manpower shortage. 


FIVE AFTERNOON AND EVENING SESSIONS 


The Minneapolis District Optometric Society, a group of about 70 
metropolitan practitioners, will pioneer in 1952-53 with a new kind of 
program for a district society, which it feels will stimulate an always 
needed interest in postgraduate study. 

Operating on the theory of an old proverb. the Society is going to 
bring college to the practitioners, inasmuch as the practitioners can't 
always get to college for postgraduate study. Five members of the faculty 
of Chicago College of Optometry have been engaged to lecture before 
the Society and present an integrated study course over a period of five 
months, covering essential phases of optometric practice. On November 
12, Dr. Erich Fant! (M.D.) will lecture on pathology and neurology: 
December 10, Dr. David Michaels, on physiologic optics: Dr. Z. J. B. 
Schoen on January 14, 1953 on graphic analysis; on February 11, 1953, 
Leo S. Stein, C. P. A., on optometric economics and tax accounting, and 
on March 11, 1953, Dr. Leo Manas will talk on an O. E. P. Analysis 

These professors will work together to present to Minneapolis 
Society members a continuous course of study they could get otherwise 
only by taking the work at the college. 

Dr. Donald Anderson, Society president, feels that if this program 
is successful this year, it could be repeated next year with different faculty 
members undertaking the lecturing. In this way, practitioners who can 
not get away from their practices can keep up to date. The Society Execu 
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tive Committee is in charge of planning this unique educational program, 
and all Minnesota optometrists are invited to participate. 


NEWS BRIEFS 

The University of California School of Optometry recently made 
the following promotions in academic rank for faculty members: Gor- 
don L.. Walls. promoted to professor of physiological optics and optome 
try: Owen C. Dickson, to associate clinical professor of ophthalmology: 
Merton E. Flom and Frank V. Johnson. to clinical instructors in op 
tometry The Association of Independent Optical Wholesalers meets 
November | 2-15 at the Bismarck Hotel in Chicago for its annual meet- 
ing and manufacturers’ day. Dr. James Wahl, A. O. A. president, 
will Le one of the speakers Dr. Joseph I. Pascal has been appoint 
ed lecturer in ophthalmology at the Brooklyn Eye and Ear Hospital. 
New York. The appointment is in addition to his other lecturing ac- 
tivities at the New York Polyclinic Medical School and Hospital and 
the New York Eye and Ear Infirmary. . . . Dr. Conrad Berens, executive 
eye surgeon of the New York Eye and Ear Infirmary, will be one of 
the speakers at the coming Second Annual Rutgers Occupational Vision 
Conference in Atlantic City, November 13 and 14. Thirteen groups are 
co-sponsoring the conference, including the National Society for the 
Prevention of Blindness and the New Jersey Optometric Association. . . . 
The American Optometric Association has recently published the 
Fourth Edition of its monograph on “Optometry,” covering the ques- 
tion, “What is Optometry,’ and the development of the profession. 
The booklet brings up to date a discussion of problems of interest to 
all practitioners—need for O.D.'s, educational requirements, cost of 
living. fees. ethics, etc. The newly revised monograph was prepared 
by the Department of Public Information 
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FOR THOROUGH 
SUBJECTIVE TESTING 


10 PROJECT-0-CHART. Side 


Table Model No. 1217-A Project-O-Chart 


The AO Project-O0-Chart helps 
you to complete a general and 
accurate examination within a 
short time—because of the 
speed with which you can switch 
from test to test. Over 20 
different slides are now available 
including combinations of char- 
acters for general refraction, illit- 
erates, children, and in foreign 
languages. For further information 
ask your AO Representative. 


\merican @ Optical 


INSTRUMENT DIVISION BLFFALO 1S YORE 


NEW MORGAN SLIDE No. 1217-21 
for monocular refraction 
under binocular fixation. 


ROBINSON-COHEN SLIDE No. 1217-5C 
—all inclusive monocular and 
binocular subjective test. 


ROBINSON-COHEN SLIDE No. 1217-5CL 
—same as 1217-5C, but with 
rotating disc composed of 

solid cross lines on a 

clear background. 


CHARACTER SLIDE No. 1217-1—Wide 
selection from 20/400 to 
20/10, astigmatic square 

and sunburst dial. 


COMBINATION SLIDE No. 1217-2— 
Includes 4 color test objects, 
child's pictures for retinos- 
copy, Verhoeff test and 
improved bichrome test. 


WORTH FOUR DOT TEST No. 1217-W 
—Includes characters for 
20/200 to 20/10, astigmatic, 
and illiterate tests, plus 
reversible spectacle frame 
with red and green filters. 


ILLITERATE SLIDE No. 1217-20— 
includes E’s from 20/200 to 
20/15, numbers from 20/400 
to 20/10 and simple color 
recognition. 
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aseat on the 50 yard line but... 
he’s lost what he paid for 


Driving to the big game, this man took satis- 
faction in the absorptive windshield in his 
new car. Yes, he paid extra for it because, 
like millions of others, he wants the comfort, 
the safety of protected vision. 


But now, with the kick-off, HE'S LOST 
WHAT HE PAID FOR. As soon as he 
stepped out of his car he lost protected 
vision, because he can’t take the windshield 
with him . . . because his ordinary eye-glass 
lenses do not absorb irritating infra-red rays. 
So he squints at all the bright excitement of the game when, so easily, he could have ALL 
the benefits of protected vision ALL THE TIME with Therminon Lenses. When you 
prescribe genuine Therminon Lenses, you 
give your patients .. . cool eye comfort 
with infra-red ray absorption . . . high 
visibility . . . shortened interval of blind- 
ness after glare . . . natural appearance 
... exact color transmission in all-purpose 
glasses. You prescribe ALL the benefits 
of protected vision ALL THE TIME 
with genuine Therminon Lenses. 


For more information, ask your 


4 
* 
supply house representative, or write tse 00 


THERMINON LENS CORPORATION, University at 63rd, Des Moines, lowa 


The Touch 


Lace 


A frame with | 
superb styling | 
and ornamenta- 
tion that insures 
fashion accept- 


ance. 


In solid and two tone colors. 


Johnson Optical Company 


Branch Laboratory Main Office and Laboratory 


526 Board of Trade Bidg. 30! Physicians and Surgeons Bidg. 
DULUTH, MINN. MINNEAPOLIS _ BR. 3193 
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ADVERTISEMENTS 


AS A SERVICE TO YOUR PATIENTS 
*ASK THESE TWO QUESTIONS 


1. DO ONCOMING HEADLIGHTS DISTURB YOU? 
2. WOULD YOU LIKE GREATER TELEVISION ENJOYMENT? 


TEN TO ONE THE ANSWERS WILL BE YES 


FOR SAFER NIGHT DRIVING 
FOR MORE ENJOYABLE TELEVISION 
FOR SHOOTING—FOR ALL USE ON CLOUDY, FOGGY DAYS 


PRESCRIBE N ile ited 


PRECISION GROUND BY MITCHELL 


ORDER THROUGH YOUR SUPPLIER — WRITE US FOR PRICE LIST 


EXCLUSIVE NATIONAL DISTRIBUTORS 
OPTICAL DEVELOPMENT CORPORATION 


ROY M. WAHILGREN, President 


37 SOUTH WABASH AVENUE CHICAGO 3, ILLINOIS 


WITHOUT NITE LITES WITH NITE LITES 
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ADVERTISEMENTS 
Gentlemen, as you well know... 


MANY PEOPLE IN ALL WALKS OF LIFE 


are wearing various types of contact 
lenses. We heartily recommend, for your 
serious consideration, the dependable, 
technically accurate, 


P. C. NonScleral CONTACT LENS 


NonScleral Contacts have been prescrib- 
ed by eye doctors in all areas who desire 
to fit their patients with fluidless, corneal 
type lenses that will provide maximum 
seeing comfort. 


We invite you to write us about our 
new, reduced price schedule on Contact 


Lenses. 


PRECISION COSMET CO., INC. 

P. 0. BOX 146, MINNEAPCLIS, MINN. 
Please send me complete informa- 
tion about your P. C. NonScleral 
Contact Lenses. 


NAME 
ADDRESS — 
ZONE. STATE — 


? , , We take pride in the excellence of this frame — 
detail 


7 ; the smooth lines of zyl and 1 10-12K Gold-Filled Bridge make 
ulilanding a frame—ultra smart in styling. It has excellent fitting 


qualities . . . Art-Craft designers never made better! 


Superior Service . . . Superb Optical Products 


Winnesota Optical Company 


y Wholesale — For the Profession 


Ex usive 


Box 23! Minneapolis 8 
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Only you can inform 
OPINION MOULDERS of 


your community with... 


Visual Digest 


—"The Magazine with Vision” 


VISUAL DIGEST is planned and edited for 
public education about optometry. It lays 
the foundation in your community for the 
correct and truthful understanding of your 
p: ofession. 

Only you know who are the influential peo- 
ple in your community. Only you can give 
them this information they should have 
about optometry. Here is your personal 
opportunity to further the progress of your 
profession locally and at small cost. Enter 
now your gift subscriptions to VISUAL 
DIGEST for the opinion moulders of your 
community. 


Visual Digest Subscription Schedule . . . 

$1.00 order... al Net $1.00 (4 copies) 
$10.00 order Te discount, net $9.50 (40 copies 
$20.00 order 10%, discount, net $18.00 (80 copies 
$100.00 order 15°, discount, net $85 (400 copies 
Write for additional discounts on orders of two to 

four thousand copies. 


Address Subscription Orders te 
VISUAL DIGEST 


518 Wilmac Building 
MINNEAPOLIS 2, MINN. 


CHICAGO COLLEGE 


of 


OPTOMETRY 


Accredited by the A.O.A. Council on 
Educat‘on and Professional Guidance. 


An outstanding college dedicated to a 
splendid profession. Located in the 
world’s largest center for teaching in the 


healing arts. 
Confers Doctor of Optometry degree. 


Entrance requirement: 30 semester 
credits in specified Liberal Arts courses. 
Advanced standing available for 30 addi- 


tional such credits. 

General registration in September. Stu- 
dents also permitted to join classes in 
mid-year. 


DR. H. S. WODIS, Registrar 
1849-A Larrabee St., Chicago 14, Ill. 


*Professional Service+Qual- 
ity Products+Walman’s 
Craftsmanship = Satisfied 
Patients. 


THE WALMAN OPTICAL COMPANY 
229 Medical Arts Bldg. Minneapolis 1, Minn 


FOUNDED IN NINETEEN HUNDRED FIFTEEN 


a 
Since 1915 
Conveniently Fargo, N. D. 
located: O Watertown, 
St. Paul, Minn, $. 
Austin, Minn. Bemidji, Minn. 
Grand Forks, Detroit Lakes, 
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THREE Patients 


at one time 
Ul may be trained 
with the new 


Keystone UTILITY SERVICE 


$178 Complete— 


the GREATEST VALUE ever of- 
fered in Visual Skills Training 
Equipment. Maximum Utility—and 
Versatility . . . for optometrists 
starting to do visual training, and 
for the busy training office needing 
additional equipment. 

It's a complete, integrated skills 
training service—Equipment, Ma- 
terials and Manuals for Fixa- 
tions. Fusion, Stereopsis. Simui- 
taneous Perception. Chiroscopic 
Tracing. Color Fusion. Hand-Eye 
Coordination. Phoria Training. Ac- 
commodative Amplitude. Accommo- 
dative Convergence. Acuity. Am- 
blyopia. 


Never before has so much usable instrumentation been 
provided for the money. Write for circular. 


KEYSTONE VIEW CO., Meadville, Penna. 
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resenting the new... 


@ The V-Rim Diane is a fashion-right frame 
or your style-conscious patients. Modern lines 
blend gracefully with the unusual beauty of 
olorful zyl and gold-filled* bridge. Here is 
he perfect combination of ophthalmic 
precision, durability, and charm. 


1/10 12 K gold filled 


Available through your optical supplier. 


MANUFACTURING COMPANY 
+ CHICAGO LOS ANOEUES ATLANTA 


AA OPTICAL 


Diane 
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The New ROY BELLE 


is ‘sanswer to with iteheautifully 
“the demand a half-shell frame 
with gold-filled bridge. Made with 
all the artistry, skill_and precision — sylonite in eight gorgeous cole 
that are the marks of Shuron qual- perfectly in Shuron tradition. 
ity, the Ronbélle takes its place in Independent Supplier ha 
the original Browline family as a ample stocks of this frame in 
new, graceful, face-Mattering style. complete range of bridge and 
Embracing all the features of sizes. He will be delighted to 
optical correctness and fitability Your prescriptions with this 
whieh have made famous the style, top-quality | 
Shuron Browline frame, Ronbelle, by Shuren. 


INDEPENDENT SUPPLIER has it... 
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Shurou, SHURON OPTICAL COMPANY. q 
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